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Typical Rockwood Drive Performance 
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CHEVROLET Commercial Body Co., had these 
two Rockwood Drives with 20 h.p. and 50 h.p. 
— driving Ingersoll-Rand Compressors. 
Compressor pe rformance 1 vas improved and drive 
maintenance was all but eliminated. 








COCO COLA Bottling Plant, 
St. Louis, Mo., has this 
Rockwood Drive with 60 
h.p. motor driving Inger- 
soll- Rand Compressor. Per- 
ormance has been improved 
as compressor is kept up to 
speed at all times. And 
with no trouble from belt 
stretch. 


CHEMICAL LIME Company at Bellefonte, Pa. has 
this Rockwocd Drive with 200 h.p., 600 r.p.m. motor driv} 


ing Ingersoll-Rand Compressor. Power is saved, belt lifé 
increased and compressor performs with uniform dependa 
bility and scarcely any maintenance. 


MAKES COMPRESSORS DO BETTER WORK AT LESS COST | 


As part of the weight of the motor, lightly cradled inthe 
belt, is used to keep the belt always at the tension de- 
sired, Rockwood Drives definitely eliminate trouble from 
belt stretch and belt slip. The compressors are kept up 


to V-belt drives—as V-belts stretch and must be kept tight 
if they are to last and to do good work. 


to speed, automatically, month after month, regardless 
of changes in belt length or loads. On wet humid days 
and on hot dry days the compressor performance is uni- 
formly dependable. The drives operate with greatly in- 
creased belt life and with scarcely any maintenance. 
On thousands of compressors Rockwood Drives are 
bringing a new and higher standard of compressor per- 
formance. Due to reduction in belt slippage there is a 
saving in power as well as increased compressor capacity. 
Rockwood Drives are equally beneficial and necessary 


Rockwood Manufacturing Company—!Indianapolis. 


FREE TRIAL DRIVE OFFER Any reader of Compressed 
Air Magazine can secure a Rockwood Drive for his com- 
pressor or compressors for free trial—and be himself the 
sole judge of whether the Rockwood Drive is satisfactory. 
WRITE US FOR OUR RECOMMENDATIONS ON YOUR 
COMPRESSORS. It is only a question of time until ALL 
compressors driven with V-belts or flat belts have Rock- 
wood Pivoted Motor bases. SECURE THIS IMPROVED 
COMPRESSOR PERFORMANCE AND REDUCTION IN 


COSTS. Every drive unqualifiedly guaranteed to be satis- 
factory or money back. 
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ON THE COVER 


‘THE cleavage of the slate beds is at right 
angles to the plane of the picture. The 
smoothness of the walls results from the 
wire saw by means of which the stone is 
removed in great blocks. The semicircular 
depressions shown at three levels are half 
sections of large-diameter holes drilled into 
the slate beds with Calyx core drills prior 
to the sawing operation. In each of these 
openings there was set up a post carrying 
a wheel around which the wire rope was 
passed. There is a similar set-up at the 
opposite end of the section to be cut. 


* 
IN THIS ISSUE 


OvLR leading article is of more than com- 
mon interest because it centers around 
Niagara Falls which has been the subject 
of controversy between power producers 
and the public for years. A submerged weir 
recently built in the swirling waters up- 
stream of the Horseshoe Fall has solved 
the vexed problem because it makes it pos- 
sible to divert more water for the devel- 
opment of electric energy without impair- 
ing the scenic beauty of the cataract. As 
a matter of fact, by increasing the flow over 
Horseshoe Fall, the structure has actually 
enhanced its beauty. 


TH E construction of great dams across 


waterways usually changes the physical 
aspects of the surroundings to such an ex- 
tent that adjacent structures are more or 
less affected in consequence. In the case 
of the Bonneville Dam, for example, the 
backing up of the waters of the Columbia 
River has necessitated regrading and re- 
locating more than 23 miles of track of the 
Union Pacific Railroad. This work is de- 
scribed by Lawrence A. Luther in an arti- 
cle beginning on page 5803. 


TUNNEL 2,000 feet long that repre- 

sents 32 years of work on the part of a 
single individual is something worth talk- 
ing about, if from no other standpoint than 
that of perseverance and endurance. Wil- 
liam H. Schmidt is the man who has accom- 
plished this unusual feat the details of 
which are described in this issue. 


S THE result of improvements in skips, 

including bottom-dump doors and coal- 
braking devices, there is a tendency in 
European collieries to change over from 
cage to skip hoisting. A. M. Hoffmann 
describes a conversion of this kind in the 
case of a 757-foot upcast shaft. 


[LOPE mining is the subject that R. C. 

Rowe begins to discuss in the present 
installment of his series of articles on Gold 
Mining in British Columbia. 





Compressed Air 
Magazine 


Copyright 1939 by Compressed Air Magazine Company 


Volume 44 


Vivian, Editor 


FEBRUARY, 1939 


Number 2 


J. W. Youna, Advertising Manager 
J. F. Kenney, Business Manager 


Marsa, European Correspondent, 248 Upper Thames St., London, E. C.4 
. A. McLean, Canadian Correspondent, New Birks Bldg., Montreal, Quebec. 


J 
. M. Horrmann, Assistant Editor 
py: 

A 


aaa anes ; 











EDITORIAL CONTENTS 


Submerged Weir Diverts Niagara Waters— Robert G. Skerrett 
Union Pacific Changing Tracks at Bonneville Dam— 


Lawrence A. Luther 


Lone Hand Driller Works 32 Years on 2,000-Foot Tunnel 
Gold Mining in British Columbia, Part IV—R. C. Rowe 
Improvements in Skip Hoisting—A. M. Hoffmann 


‘Shock Absorber on Skis for Winter Flying 
Reviving Old Oil Wells with Air Pressure 


Pneumatic Pulley for Belt-Conveyor Drive 


Progress in Television 


High-Speed Circuit Breakers Use Compressed Air 


Industrial Notes 


ADVERTISING INDEX 


American Brass Company, The.. 9 
Atlas Drop Forge Co 17 
Burgess Battery Co............ 24 
Bucyrus-Erie Company.........19 
Garlock Packing Co., The...... 25 
General Electric Co 4 
Hercules Powder Co., Inc....... 15 
Ingersoll-Rand Co. . .6, 8, 12, 18, 22 
Jarecki Manufacturing Co 
Jenkins Bros 

Koppers Company 

Lebanon Steel Foundry 

Maxim Silencer Co., The 

Murray Mfg. Co., D. J 

National Forge & Ordnance Co.. . 24 


New Jersey Meter Co.......... 25 

Norton Company 

Rockwood Manufacturing Co. 
2nd Cover 

SKF Industries, Inc 

Socony-Vacuum Oil Co. Inc... 20- 

Square D Company 

Staynew Filter Corp............ 3 

Straight Line Foundry & 

Machine Corp 
Texas Company, The 


Timken Roller Bearing Co., The 


4th Cover 
Vogt Machine Co., Inc., Henry. . 13 
Westinghouse Elec. & Mfg. Co.. . 23 
Willson Products, Inc 24 

















A monthly publication devoted to the many fields of endeavor in 
which compressed air serves useful purposes. Founded in 1896. 


Published by Compressed Air Magazine Company. G. W. Morrison, president; 
F. E. Kurz, secretary-treasurer. 
Business, editorial, and publication offices, Phillipsburg, N. J. 
Advertising Office, 11 Broadway, New York, N. Y. : 
Annual subscription price: domestic, $3.00; foreign, $3.50. Single copies, 35 cents. 
ween Magazine is on file in many libraries and is indexed in Industrial Arts 
ndex. 





























Submerged Weir Diverts 


Niagara Waters 


Difficult Engineering Task Completed 
in the Swift-Flowing River Restores 


Beauty of the Horseshoe Fall 


Robent G. Skennett 
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THE COMPLETED WEIR 


At the top is a view of the Rankine station of the Canadian Niagara Power Com- 
pany, Ltd., with its forebay. Near the left edge of the picture a line marks the posi- 
tion of the submerged weir which raises the level of the water at that point and pro- 
portionately increases the volume of water directed to the power plant. The map 
shows the relative location of the weir and indicates that Horseshoe Fall is within its 
zone of influence.. By diverting water toward the center of that cataract the structure 
serves, incidentally, to enhance its beauty. 


N THE swirling, swiftly flowing sweep 

of the Niagara River, less than half a 

mile above the sheer drop of Horseshoe 
Fall, the Canadian Niagara Power Com- 
pany, Ltd., has now in service a recently 
completed submerged barrier that extends 
for more than 900 feet out into the flow of 
that international boundary stream. 

The purpose of the concrete structure is 
to restore the water surface to the level 
that existed when the company’s Rankine 
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station was constructed and put in oper- 
ation 35 years ago. At that time the Ni- 
agara was at a higher level than in succeed- 
ing years and the hydro-electric plants at 
the falls had an installed capacity of 122,- 
750 hp. The drop and, incidentally, the 
reduced volume of water that has been 
available at the plant in question have 
been due to prolonged diminished rainfall 
in the vast Basin of the Great Lakes and 
also to the greater use of water in the mean- 


while by several canals and the present- 
day hydro-electric stations on both the 
American and Canadian sides of the river 
in the vicinity of the falls. The latter have 
an aggregate installed capacity of 1,563,- 
700 hp., representing an increase since 1903 
of 1,440,950 hp, 

The subaqueous weir built by the Cana- 
dian Niagara Power Company, Ltd., not 
only assures the Rankine station a normal 
volume of water but has, at the same time, 
enhanced the scenic beauty of the Horse- 
shoe Fall. It creates an unseen hurdle for 
the river to clear as it rushes downward; 
and as the water surmounts the barrier the 
level of the stream is raised at that point 
and a larger amount of water is directed 
into the forebay of the power plant than in 
latter years. Furthermore, more water is 
diverted toward the crest line of Horseshoe 
Fall near Table Rock, thus restoring the 
former flow which adds so much to the 
beauty of that section of the cataract. 

The weir projects from the downstream 
side of the forebay entrance and extends 
obliquely upstream for a distance of 930 
feet. It is submerged throughout its entire 
length, the only visible evidence of its 
existence being a superficial disturbance 
similar to the broken water seen elsewhere 
within the tumbling rapids. To that ex- 
tent it adds to the picturesqueness of the 
hastening stream. 

The rearing of the barrier was a danger- 
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PLACING DEFLECTOR 


The ticklish operation of lowering the steel framework of the de- __ the stop logs in place, the eddy set up at that point was prevented 
flector into position at the outer end of the temporary pier. With from disturbing the weir site immediately downstream. 
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ous and difficult undertaking, and was suc- 
cessfully carried to completion through the 
combined efforts of skillful engineers and 
the courage and ever-ready resourcefulness 
of the men immediately entrusted with its 
construction. Special problems were en- 
countered both in planning the weir and 
in making provision for its actual building. 
As explained, in substance, by Mr. L. S. 
Bernstein, chief designing engineer of the 
power company, these were: A river cur- 
rent having a velocity of about 10 miles an 
hour; probable irregularities of the rocky 
bed of the Niagara; the likelihood of large 
bowlders within the projected area; the 
lack of dependable information about the 
depth of water where the barrier was to be 
constructed ; and the difficulties that would 
be met in obtaining that essential informa- 
tion prior to beginning the building of the 
weir. 

In addition to this, the type of structure 
that was to make it possible to construct 
the weir had to be of a temporary nature 
and also of a kind that would not hamper 
the operation of the power station. The 
latter prerequisite imposed the use of 
means and methods that would permit the 
easy passage downstream of floating ice 
so as not to invite an ice jam that would 
surely shut down the plant. Finally, the 
working base was used to obtain data that 
served both as a guide in rearing the per- 
manent weir and as a check on the compu- 
tations upon which the main features and 
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dimensions of the weir, itself, were based. 
With the conditions of the campaign fore- 
seen and carefully evaluated, then the ac- 
tual battle with the river was begun. 

The base of operations was a temporary 
steel pier of a cellular type located parallel 
to and immediately upstream of the weir 
site. That pier served three purposes: it 
provided a roadway on which to move 
equipment and materials outward from 
the shore; it acted as a breakwater to create 
a comparatively quiet area in the turbulent 
river and thus to facilitate the placing of 
the cofferdam within which the barrier was 
to be constructed, section by section; and, 
because of its novel design, it functioned 
as an experimental weir and helped the 
engineers to ascertain definitely just how 
long the permanent structure would have 
to be in order to raise the level of the river 
at that point to the desired extent. Open- 
ings in the pier provided for the prompt 
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escape of any ice pressing against the up- 
stream flank. Under the existing condi- 
tions, the construction of the weir and the 
subsequent removal of the pier took some- 
thing more than a year. 

The pier was made up of 51 rectangular 
frames or structural-steel cells arranged 
longitudinally. In plan, each was 12 feet 
wide, 24 feet long, and varied in height so 
as to meet changing depths of water. The 
long dimension was at right angles to the 
axis of the pier; and the frames paralleled 
one another at 18-foot intervals, center to 
center. The upper half of each contained a 
timber bin capable of holding 50 cubic 
yards of gravel ballast. Adjacent cells 
were tied together, and the 6-foot gap be- 
tween them could be closed on the up- 
stream side with stop logs slid into position 
between the flanges of the opposed legs or 
corner columns of the respective cells. 
The four legs of each cell consisted of 





WITHIN THE COFFERDAM 


At the top we see men at work cleaning 
out a part of the troublesome area in 
the exposed river bed where bowlders 
and gravel were so tightly compacted 
in an eroded depression that they were 
at first believed to be solid rock. This 
channel was 60 feet wide and 12 feet 
deep, and crossed the axis of the weir 
diagonally. The picture at the left shows 
the building of the timber forms in 
which the 930-foot concrete weir was 
poured in 72-foot sections, each cast from 
bottom to top in one operation. 


heavy girders and were rigidly intercon- 
nected and braced by sturdy structural 
members. The space between the under- 
side of the bin and the river bed also could 
be either left clear for the flow of water or 
closed by means of stop logs dropped into 
place between the upstream corner columns. 

The numerous pier units were succes- 
sively located along the prescribed axis by 
extending the structure from the shore sta- 
tion diagonally upstream. Each cell was 
completely assembled on shore, moved to 
the momentary outer end of the pier, and 
then lowered into the water by a locomo- 
tive crane of suitable capacity. Its dead 
weight was sufficient to carry it down to 
the rocky bottom; and then it was sta- 
bilized by filling its bin with gravel. To 
give each unit added resistance to the 
sweep of the stream and possible ice pres- 
sure, each of its legs was anchored to the 
rock by two 2-inch steel dowels. These 
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THE TEMPORARY PIER 


To facilitate building the weir, a steel- 
frame pier was constructed parallel to 
and just upstream of the weir line. At 
the right is one of the 51 steel cells which 
constituted the pier. The timber bin at 
the top was filled with gravel after the 
cell was lowered so as to stabilize it. At 
the top is a picture of the completed pier 
in service. To the left of the tracks may 
be seen the tops of the steel sheet piles 
that were driven around the movable 
cofferdam within which the weir was 
constructed, section by section. 


were driven into holes drilled for that pur- 
pose in the river bed through two remov- 
able 4-inch pipe sleeves at each corner 
column. 

When a cell was in position and loaded, 
then timber stringers, laid on top of it, 
tied it to the nearby cell. Upon those string- 
ers were placed the ties and rails for two 
paralleling tracks: one of standard gauge, 
upon which the locomotive crane traveled, 
and the other of narrow gauge which was 
used by gasoline locomotives pulling trains 
of side-dump cars that transported the con- 
crete for the weir. Before a cell was low- 
ered, the river bed was cleared of gravel 
and bowlders by a clamshell bucket oper- 
ated from the crane. After that, exact 
soundings were made from a platform, 
cantilevered from the last-placed cell, to 
ascertain the depth of water where the 
four legs of the next cell were to rest. Agree- 
ably to those soundings, each leg was cut 
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off where necessary to give it the desired 
length, and on to the bottom was welded a 
heavy, spiked, cast-steel shoe to assure 
uniform bearing on the rock at all four 
points. So equipped, the pier unit was 
picked up by the crane and lowered to its 
assigned position. 

The building of the pier was not without 
setbacks. When Cell No. 36 was all ready, 
No. 35, which was to serve as its working 
base, developed a tilt, indicating that all 
its legs were not resting upon solid rock as 
they had seemed to be when the unit was 
set in place. The planting of Cell No. 36 
was halted, and the crane was backed so 
that it could lift out No. 35 for the purpose 
of recleaning the river bottom at that 
particular location. That job proved a 
laborious one, and revealed a depression 
in the stream bed filled with tightly com- 
pacted bowlders and gravel—a condition 
that had not been disclosed by the sound- 





ings made prior to lowering No. 35. Be- 
fore the area was cleared, Cells Nos. 33 and 
34 also had to be raised and later reset. 
The cause of the trouble was an eroded 
channel in the rock that crossed the axis 
of the pier diagonally. This depression was 
about 60 feet wide, 12 feet deep, and filled, 
as has just been said, with a cemented mass 
of gravel and bowlders. The extent of that 
deposit was revealed when the cofferdam 
for the weir was unwatered. 

When the pier was composed of 45 cells, 
further extension was halted and the struc- 
ture was used to ascertain whether or not 
that length would suffice for the weir that 
was to be constructed along its downstream 
side. After several weeks of investigation, 
during which stop logs on the upstream 
side of the pier made it function like a sub- 
merged weir, the engineers decided that it 
would be necessary to add six more cells 
to the temporary working base to enable 
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SECTION THROUGH WEIR 


them to build a weir of adequate length. 

When all the cells were in position and 
anchored to the rocky bed of the river, stop 
logs were placed throughout the entire up- 
stream or pressure side of the structure. 
That interference caused the surface of the 
stream to rise and to surmount the stop 
logs by about 5 feet and also set up a very 
forcible eddy at the outer end of the pier. 
To prevent that backwash from causing 
trouble on the downstream side of the pier 
and to direct the flow away toward mid- 
stream, a deflector was attached to Cell 
No. 51. This was a heavy steel frame, 46 
feet long, that was cantilevered from the 
outer columns of the cell in question and 
placed so as to project 24 feet downstream 
therefrom. The frame was then fitted 
with stop logs which were inserted in the 
panel slots. The completed pier created 
an area of relatively quiet water through- 
out the weir site. 

To permit the weir to be poured in the 
dry and of high-strength concrete, the en- 
gineers devised a movable cofferdam that 
could be used repeatedly as the structure 
was built in successive lengths. The coffer- 
dam consisted fundamentally of a framing 
of heavy steel around which was snugly 
driven the steel sheet piling that formed 
the water-excluding walls. The framing 
was made up of seven sections so as not to 
overtax the locomotive crane; and the units 
could be interconnected by a simple flange- 
and-slot arrangement. Each section was 25 
feet wide and 24 feet long. 

In order that all the interconnected sec- 
tions should stand upright, a heavy screw 
jack was fitted to each of the four corners 
of a unit to permit vertical adjustment. 
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The upper bracing of each frame section 
stood well above the crest line of the weir, 
while the lower transverse struts were de- 
tachable because much of that steel was to 
remain embedded in the lower part of the 
weir concrete—the projecting steel being 
cut off. 

Work on the weir was started at the 
outer end of the pier and was continued 
thence shoreward. For that purpose, four 
of the cofferdam sections, having a com- 
bined length of 96 feet, were erected and 
unwatered, and within that enclosure a 
72-foot length of the barrier was poured 
from bottom to top in a single operation. 
Vertical construction joints were spaced 
longitudinally 36 feet apart; and the upper- 
most 2 feet of the weir was formed of a 
concrete containing a special hardener. 

When the river bed was bared, then all 
loose and unsound rock was removed, the 
remaining surfaces were scrubbed and 
washed to provide a satisfactory bond for 
the concrete, and holes were drilled in the 
rock for 14-inch steel dowels, arranged 
in pairs 4 feet apart on centers, to anchor 
the concrete weir more firmly to the rock. 
Early high-strength cement was used; the 
aggregates were carefully chosen and pre- 
pared ; and the mixing water was under nice 
control. By laboratory tests, made con- 
tinuously, the concrete had an ultimate 
compressive strength after seven days 
ranging from 3,000 to 4,000 pounds. ‘As 
the concrete was poured, vibrators were 
employed to produce a dense mass having 
a smooth surface. Wooden forms were 
utilized, and all concrete was mixed by a 
plant on shore. 

Each 72-foot length of weir was thus 


built, and at the conclusion of that unit 
operation one of the four frames of the 
cofferdam was left in place to form the 
outermost end of the succeeding cofferdam, 
which was completed by adding three other 
sections. The weir curves at its junction 
with the shore; but, even so, the same 
rectangular framing served there as it did 
in the case of the straight or tangent part 
of the structure. This was made possible 
by arranging the sections radially and by 
closing the gaps between adjacent corners 
with timber make-up pieces. The sheet 
piling was then driven, the cofferdam un- 
watered, and the pouring of the concrete 
done as already described. Deep-arch, 
interlocking, steel sheet piling was used 
throughout and held at the corners of each 
frame section by fixed interlocks. To seal 
the cofferdam where the piling met the 
rock of the river bed, sand bags were placed 
along the outside of the enclosure by a 
diver. The unwatering pumps had a total 
capacity of 20,000 gpm.; and compressors, 
installed on the construction pier, furnished 
air for operating the rock drills and for 
other purposes during the progress of the 
work. 

During the building of the temporary 
pier, and subsequently while the weir was 
being poured, opportunity was afforded to 
remove from the river bottom downstream 
of those structures a good deal of loose 
rock, old timber cribbing, and other debris. 
Asa result of this clearing and the increased 
volume of water passing over the weir near 
its shore end, the escaping flow is now di- 
rected largely toward the shore line ad- 
jacent to Table Rock, submerging a sec- 
tion of the crest of the Horseshoe Fall 
which previously had been either scantily 
supplied with water or intermittently 
bared. To this extent, the weir is helping 
to restore the erstwhile beauty of the 
cataract at that point. This betterment in- 
dicates how weirs could be further used to 
improve the scenic aspect of Niagara Falls 
where erosion has impaired the spectacle. 
It is even possible that larger volumes of 
water might be diverted for power pur- 
poses and weirs be so placed as to direct 
the remaining flow in a manner that would 
maintain the picturesque grandeur of both 
the American and Canadian falls at all 
times. 

The submerged weir was conceived and 
constructed under the joint supervision of 
Norman R. Gibson, president and chief 
engineer, and John E. Lawson, vice pres- 
ident and general manager, of the Canadian 
Niagara Power Company, Ltd. Louis S. 
Bernstein, chief designing engineer, was 
immediately in charge of the planning and 
the building both of the pier and the weir. 
The contractors who did the work were the 
Dufferin Paving Company, Ltd., and the 
Northern Construction Company & J. W. 
Stewart, Ltd. The undertaking was carried 
out with the approval of the Niagara Parks 
Commission; and the construction of the 


weir called for an expenditure of approxi- 
mately $435,000. 
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CUT AND FILL 


At Lindsey Point, above, a cut is being made for the primary purpose of relocating 
the track. Hard basalt was encountered here, and it yielded approximately 40,000 
cubic yards of riprap. The picture at the top shows a truck depositing some of this 
material to widen the embankment carrying the tracks along the water’s edge. 


F OUR Indian heroine of the West, 

Sacagawea, could be reincarnated and 
once more guide her distinguished friends 
Lewis and Clark along the Columbia River 
they would wonder at the railway and the 
highway on either side of that stream and 
at the width and sluggishness of the Colum- 
bia where Lake Bonneville is rising. But 
perhaps most interest-provoking to those 
citizens of 134 years ago would be the mod- 
ern power machinery at work there regrad- 
ing and relocating the line of the Union 
Pacific Railroad. 

While Bonneville Dam was under con- 
struction, some 4 miles of this important 
transcontinental route was relocated to 
make room for the dam and its appurte- 
nances and to place the grade sufficiently 
above the level of the lake to keep the rail- 
way in operation. The scenically unique 
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Columbia River Gorge had always been 
associated by the Indians with the finest 
landscape handiwork of the gods; but to 
the locaters and builders of the line of the 
Oregon-Washington Railroad & Navigation 
Company, with the excavating equipment 
then available, the succession of superb 
cliffs towering almost perpendicularly from 
the river’s edge for much of the distance 
from The Dalles to Portland presented ex- 
tremely difficult problems. 

The builders insisted, however, on hav- 
ing a good route; and the practically water- 
level grade has served admirably for the 
past 55 years as a direct artery of travel 
into the Northwest. It still remains the 
most direct line between Portland and 
Seattle and centers of population in the 
East and Midwest. It was not practicable 
to do otherwise than follow more or less 
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closely the contours of the great canyon, 
alternately tunneling through projecting 
points, terracing in places along cliffs, and 
filling in and constructing bridges across 
bays and gorges which indent the shore. 

But the prudent study of the limited run- 
off data then available resulted in the build- 
ing of a grade so well above recorded flood 
stages of the river that the 45-foot rise in 
the water level at Bonneville has not in- 
terfered—after completion of the small a- 
mount of relocation previously mentioned 
—with the operation of the railroad. The 
line, however, is not adequately protected 
against the floods that are to be expected 
by reason of the considerable wave action 
on Lake Bonneville, the changes in hydrau- 
lic pressures on fills, and the altered run- 
off conditions affecting tributary streams. 
Based on collaborated surveys made by 
Federal, State, and Union Pacific Railroad 
engineering staffs, a contract covering the 
essential grade alteration and other opera- 
tions was awarded in June, 1938, to the 
Morrison-Knudsen Company of Boise, 
Idaho, and work was put underway some 
two months later. 

It appears, from available data, that 
once in a century or so an extremely rapid 
run-off over much of the vast watershed of 
the Columbia may cause a flow of 1,000,000 
cubic feet per second through Lake Bonne- 
ville, raising its normal elevation of 72 feet 
above sea level by nearly 20 feet. But these 
extreme conditions were not taken into con- 
sideration in planning the changes in rail- 
road grade. It was assumed that such flood 
stages would occur very infrequently, per- 
haps never, and that it would be possible 
by raising the grade at certain points and 
by extensive widening of banks and rip- 
rapping, together with the element of flood 
control provided by the dam,-to assure 
reasonable protection against expectable 
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floods. Within a distance of 38 miles above 
the dam 234% miles of track are being ele- 
vated from 1 to 6 feet. 

A storehouse and the personnel neces- 
sary to handle engineering, purchasing, and 
accounting are stationed at Hood River, 
while dormitories and a dining hall to serve 
the larger number of the 150 men now en- 
gaged on the project are located at Wyeth. 
Two work trains equipped with Jordan 
spreaders are operated daily in hauling 
material in 42 Austin-Western and K. & J. 
air-dump cars. Some 350,000 cubic yards 
of accumulated coarse waste from adjacent 
cliffs are being loaded from a deposit at 
Wyeth by a 2-cubic-yard Northwest shovel 
and used for filling in and for bank widen- 
ing. Approximately 40,000 cubic yards of 
riprap are being obtained from a cut 
through hard basalt at Lindsey Point that 
is being made for the primary purpose of 
shifting the line to a less exposed position. 

Work is being carried forward at this 
location by drilling with S-49 Jackhamers 
and by loading the rock into dump trucks 
with a 2-cubic-yard Northwest shovel. This 
job had its big shot—a towering cliff at Vi- 
ento was honeycombed with 50- to 70-foot 
tunnels and their crosscuts and charged 
with 60,000 pounds of explosives placed in 
27 pockets, with double circuits and de- 
tonators for firing. This single blast loos- 
ened, it is estimated, some 100,000 cubic 
yards of riprap and bank-widening ma- 
terial. 

At a point directly below the Columbia 
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Gorge Hotel and about 2 miles west of 
Hood River, 150,000 cubic yards of riprap 
and approximately 60,000 cubic yards of 
bank-widening material are being produced 
by carefully whittling away at the base of 
a riverside cliff that rises in places to 300 
feet. This operation involves some drilling 
with Jackhamers; and loading into dump 
cars is being done with a 2'4-cubic-yard 
Northwest shovel. A quarry is shortly to 
be opened at Chatfield, opposite historic 
Memaloose Island, and is to supply 200,000 
cubic yards of riprap. 

Most of the equipment in service is oil- 
engine powered; and all air used on the 
job to date has been furnished by three 
315-cfm. Type 40 compressors and one 420- 
cfm. Type XL unit which are driven by 
Type H oil engines. Like most of the other 
machines, these compressors are veterans 
of several large western construction proj- 
ects and were acquired, one by one, over 
a period of several years. Seven RD8 
Caterpillar tractors are employed for bank 
widening, for switching cars, etc., and the 
accessory equipment available includes five 
Le Torneau 12-cubic-yard scrapers and 
three bulldozers. Five 5- to 7-cubic-yard 
trucks are used for hauling material. Drill 
steel is reconditioned by a No. 26 furnace 





SITE OF THE BIG BLAST 


This cliff at Viento was honeycombed with tunnels and crosscuts to provide 27 pock- 
ets that were loaded with 60,000 pounds of powder, all of which was fired at one 
time. This shot brought down approximately 100,000 cubic yards of riprap and 
bank-widening material. The picture shows part of the powder ready for placing. 
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and a No. 54 sharpener in the steel shop at 
Wyeth. 

To facilitate drainage and to equalize 
water pressures, from 1,500 to 2,000 feet 
of tunnel is being driven through soft 
ground, and pipe of 36-, 42-, and_50-inch 
size is being placed. At other points, solid 
rock permits the excavating of 1,000 feet 
of unlined tunnel 314 x 61% feet and 8 x 8 
feet in cross section. 

There will be ten major track shifts a- 
mounting to as much as 150 feet; but for 
the most part the change in grade will con- 
sist simply of elevating the track at its 
present location. This work must be car- 
ried forward with as little interference as 
possible with traffic; and the railroad keeps 
a trainmaster on the job to assist the Mor- 
rison-Knudsen men. Where the raise is of 
considerable extent, the preliminary oper- 
ations involve widening and riprapping the 
banks. The final 2 feet of raise will be of 
crushed-rock ballast, which is to be me- 
chanically tamped. Approximately 70,000 
cubic yards of ballast will be required for 
this purpose; and this material is being ob- 
tained, under a subcontract, by crushing, 
screening, and washing coarse waste which 
is loaded by means of a dragline from a 
river-edge deposit near Wyeth. 

It is estimated that it will take about 
fourteen months to complete the contract 
on the basis of the two 8-hour shifts in 
which the working day is now divided. 
Sam Murray, resident engineer at Portland, 
is in charge of the job for the Union Pacific, 
and W. H. Lowther is located at Hood 
River as engineering inspector. M. E. 
Burns is district superintendent for Mor- 
rison-Knudsen, G. M. Bonnell is general 
superintendent, A. Wisnewsky is traveling 
master mechanic, and Elmer Williams is 
master mechanic. 
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ESSENTIAL EQUIPMENT 


The production of large amounts of rip- 
rap and other broken stone calls for con- 
siderable drilling. Much of this is being 
done with S-49 Jackhamers, one of which 
is shown below. All compressed air is 
being supplied by oil-engine-driven port- 
able units, of which two are illustrated. 
At the left is a 420-cfm. Type XL ma- 
chine, and at the bottom a 315-cfm., 
air-cooled unit of which three are on 
the job. 








Lone Hand Driller 
Works 32 Years on 


?,000 -Foot Tunnel 








TUNNELER AT WORK 


William Schmidt starting a crosscut inside his completed tunnel. He is taking down 
loose rock with a pick, a procedure that saved him much drilling and blasting during 
the driving of the bore. In the foreground is the lantern that furnished his only il- 
lumination, and back of it the car in which he hand trammed all the muck. 


FTER 32 years of solitary labor, 

William H. Schmidt last September 
completed the driving of a 2,000-foot min- 
ing tunnel through a mountain in Kern 
County, Calif. The only power at his com- 
mand was that of his own muscles, and he 
had no help at any time. For sheer per- 
tinacity, Schmidt's feat is outstanding, and 
as a 1-man mining achievement it is prob- 
ably without parallel. He had no money 
when he started, and during 26 of the 32 
years he worked as a ranch hand in the 
valley of the South Fork of the Kern River 
every summer. His pay, meager though it 
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was, sufficed to see him through the follow- 
ing winter’s tunneling operations. Six years 
ago he sold one of his claims, and the money 
he received enabled him afterward to de- 
vote all his time to driving the tunnel. 
Schmidt was 36 years old when he started 
the bore, and 68 when he completed it. 
He is bent and stooped from the work, but 
in general good health. Like all true min- 
ing men, his optimism has never waned, and 
he believes financial independence will be 
his lot. One of the remarkable things a- 
bout his undertaking is that he did not at- 
tempt to take out any ore during all those 


years of toil and privation. The tunnel 
was not driven in search of ore, but to sim- 
plify the problem of transporting existing 
ore to a smelter. 

Schmidt’s claims are on the inside of a 
range of mountains. In order to ship out 
ore in quantity overland it would have been 
necessary to build miles of roads over diffi- 
cult terrain. The alternative was to drive 
a tunnel straight through the hill, emerg- 
ing at a point overlooking the Mohave 
Desert to the south. Schmidt chose to do 
this and to forego actual mining until the 
job was done. In the first three months 
after the tunnel was finished he took out 
20 tons of ore averaging $60 in gold, silver, 
copper, and lead per ton. He is still work- 
ing single-handed. 

Schmidt’s tunnel is 5 x 7 feet in section, 
and he drilled it all with a 4-pound single- 
jack hammer. His drill steel was of what- 
ever section and size he could obtain, and 
it varied in diameter from 5% inch to 1 
inch. Although he had never had any pre- 
vious mining experience, Schmidt learned 
as he went along, and during the 32 years 
he hand sharpened every piece of steel he 
used. The rock penetrated by the tunnel 
is a weathered, partially disintegrated 
granite. It is stable enough to stand up 
well, and no timbering was required to sup- 
port the opening: at the same time it is 
soft enough to shatter well when blasted. 
Asa result, Schmidt, after firing a shot, was 
able to bar, pick, and hammer down a good 
deal of loosened or projecting material be- 
fore drilling another hole. Because of this 
condition he was able to advance the head- 
ing by putting in only two holes to the 
round, thereby conserving labor. These 
holes were drilled from 2 to 3 feet deep 
and loaded with 40 per cent Hercules dyna- 
mite. All firing was done with fuses and 
detonating caps. 

Disposal of the muck was a laborious and 
time-consuming operation. Schmidt laid 
rails on the tunnel floor and procured a 
steel ore car. He loaded this by hand, 
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pushed it out to the dump, and pushed it 
in again. A lantern furnished his only illu- 
mination. Assuming that there was no over- 
break of rock, Schmidt handled approxi- 
mately 2,600 cubic yards of spoil, measured 
in the solid. Towards the end of the job, 
the trip from the face to the dump and 
back totaled about four-fifths of a mile. 

Schmidt is a native of Rhode Island and 
became interested in mining when he first 
visited California in the nineties. After 
working two years for the Kern County 
Land Company, he returned to his home, 
but in 1900 he came back. The section 
around Randsburg was then yielding con- 
siderable gold and other metals, and 
Schmidt joined the ranks of the prospec- 
tors. He located some claims in the Black 
Mountains, a few miles west of Randsburg. 
They showed promise, and a Bakersfield 
syndicate leased them for development; 
but after driving an exploratory drift a 
short distance they gave up. 

The claims lay idle for six years, and 
then Schmidt resumed work in the drift. 
After going only 40 feet he struck ore of 
commercial value; but it was smelting ore 
and the problem of transportation arose. 
Fo solve it, he decided to continue the bore 
through the hill. The year Schmidt started, 
1906, was the time of the San Francisco 
fire. It was also the year that Death Valley 
Scotty made his famous fast run east by 
special train. The money that paid for the 
trip reputedly came from a mine in Death 
Valley not many miles from Schmidt's 
holdings. 

Throughout the 32 vears, Schmidt, a 
bachelor, lived in a small shack, with no 
neighbors within several miles. He got up 
early every morning, cooked and ate his 
breakfast, and was in the tunnel at work 
soon after sunrise. Usually it was nearly 
dark when he returned to the cabin to pre- 
pare his supper. He cooked more than 
25,000 meals on the wood-burning stove 
that also furnished warmth for his abode 
in winter. His only companions were bur- 
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SCHMIDT AND HIS COWORKERS 


The veteran miner standing at the portal of his tunnel where it emerges on the south 
side of the hill. At the top, center, is a view from the portal of the valley floor below 
to which the ore must be hauled for shipment by rail to a smelter. At the top, right, 
are Schmidt’s two burros, his only partners. He has had one of them for 25 years. 


ros, of which he has had two or more at 
all times. These animals drew his buck- 
board wagon on the occasional trips he 
made to the outside world to obtain food 
and supplies. He claims that he has been 
too busy to be lonely. He completed the 
tunnel with only one mishap. Years ago 
some loose rocks fell from the roof, causing 
painful but not serious injuries. 

Excluding labor, Schmidt’s tunnel cost 
about $2 a foot. By using a crowbar and 
pick to the fullest extent in prying down 
rock, he economized on powder to the 
point where he was able to drive one 65- 
foot section of the tunnel with only 25 
pounds of explosives. 

Without detracting from the glamour 
that attaches to an accomplishment of this 
magnitude, it is interesting, by way of com- 


parison, to know how many years sooner 
Schmidt would have completed his tunnel 
had he been equipped with a compressed- 
air-driven rock drill. It is conservatively 
estimated that he could have drilled and 
blasted in eight hours a round of holes that 
would have resulted in an advance of from 
6 to 8 feet. Assuming an average of 7 feet, 
the rock could have been excavated in less 
than ten months. The problem of dispos- 
ing of the muck would, of course, have re- 
mained. Each round of blasting would have 
brought down about 9 cubic yards of mate- 
rial; but loading and then tramming the 
spoil the continually increasing distance to 
the dump would undoubtedly have taken 
much longer than the drilling. Even so, 
it is likely that the entire job could have 
been finished in well under five years. 
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Gold Mining in British Columbia 


R. C. Rowe 


Lode Mining 


T IS somewhat difficult to divide the 

rock-mining history of British Columbia 

into definite areas such as those that 
have distinguished Ontario, and to some 
extent Quebec and Manitoba. In reviewing 
the mining history of the eastern provinces 
it was a comparatively simple matter to 
divide the subject into districts because 
the discovery of the great camps followed 
one another in a more or less orderly fash- 
ion. In the case of British Columbia, how- 
ever, the situation is more complicated, 
and for that reason this chronicle will have 
to be approached from the angle of metals 
and not of eras. 


Summary 


T IS perhaps proper to remark here that 

really serious lode mining in British 
Columbia did not begin with gold deposits. 
From early times to 1893 the entire gold 
production of the province was attributed 
to placers, even though, as we shall see in 
succeeding pages, arrastres and _ small 
stamp mills were used for the recovery of 
gold from ores mined from quartz veins 
long before 1893. On the other hand, these 
operations were relatively unimportant, 
and therefore can hardly be termed the 
beginning of lode mining in British Colum- 
bia. 

The first recorded output from lode 
mines was in 1887 (two years after the 
Canadian Pacific Railway was completed 


5808 


introduced 


arrastre is on its left. 


OLD ARRASTRE 


This pioneer device (left) for crushing 
ore so that its gold_or silver content 
might be recovered by amalgamation 
was developed in Mexico but was soon 
in the United States and 
Canada. In the foreground is the water 
wheel that provided the power: the 


FIRST CYANIDE MILL 


This plant was built in 1898 at the Dorothy Morton Mine on Phillips Arm. Be- 
cause of the inaccessibility of the lode mines it was difficult to get milling ma- 
chinery to them—a fact which probably retarded their development more than 
any other single factor. 


across the province), and the metal was 
silver. Actually a 10-stamp gold mill was 
in service in 1890 near Nelson at the Poor- 
man Mine; but the first recorded produc- 
tion of gold from lode workings was in 
1893 and was from the West Kootenay 
and Yale districts. During 1894, the 
Cariboo-Amelia in the Yale area came into 
prominence and was the chief gold-quartz 
mine of British Columbia for some time. 
The quartz mines of the province, how- 
ever, were rapidly overshadowed by the 
gold-copper workings in the Rossland Dis- 
trict which started to ship in 1891 and 


which were great contributors for many 
years. At this point it might be remarked 
that the copper mines of British Columbia 
have been responsible for a great propor- 
tion of its gold output. 

Turning back to the summary of gold 
mining in British Columbia, we find that 
the first cyanide plant was erected in 1898 
on Phillips Arm at the Dorothy Morton 
Mine. During 1900 an 80-stamp mill was 
put in operation at the Ymir Mine on Wild 
Horse Creek about 27 miles south of Nel- 
son. In 1904 the Nickel Plate at Hedley 
came into production with a 40-stamp mill. 
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The profits of this mine were in excess of 
$4,000,000 up to 1920. After that year it 
started to be unprofitable, and was finally 
closed in 1926. Between 1906 and 1917 the 
Nickel Plate was the only important stamp 
mill in use in British Columbia. 

In 1917 the Belmont-Surf Inlet Mine, 
located on Princess Royal Island some 150 
miles from Prince Rupert, began to oc- 
cupy a very prominent place in British 
Columbia gold production. It was provid- 
ed with a 250-ton flotation mill; and in 
1918 the value of its gold output surpassed 
that of the Nickel Plate, thus taking the 
lead among the province’s gold mines. It 
was shut down in 1926 after producing 
321,983 ounces of the yellow metal, but 
was reopened some years later. 

In 1921 the Premier started on its spec- 
tacular career. Situated near Stewart at 
the head of the Portland Canal and in the 
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northwest corner of British Columbia, it 
became its most important gold mine. In 
due course of time the Cariboo came back 
into its own as a great producer; and 1928 
marked the beginning of a promising lode- 
mining camp at Bridge River. Further- 
more, as a result of the activity in gold 
mining created by the revaluation of the 
precious metal, it was inevitable that the 
gold mines in the province should increase 
rapidly in number. The Ymir District 
again appeared in the picture from 1933 
onward, and so did Sheep Creek from 
1935 on. 

From the foregoing resumé it will be ap- 
parent that gold mining in British Colum- 
bia has developed in widely separated 
places. Among the more important work- 
ings there have been lesser ones; but, for 
lack of space, this chronicle can concern 
itself only with the high spots. 


EARLY CARIBOO MINERS 


This windlass was on the claim of Wil- 
liam Barker, founder of Barkerville. At 
the left we have a sample of British 
Columbia’s ruggedness. 


The Cariboo District 


E HAVE seen elsewhere in this his- 

tory that the Cariboo District was 
the scene of British Columbia’s greatest 
gold rush in the early sixties of the nine- 
teenth century, and it is therefore proper 
to begin our review of lode-gold mining 
with the course of events in the oldest of 
the province's gold fields. 

It is as certain as anything can be that 
it was but a short time after 1861 when the 
placer miners started looking for veins, 
and it is certain, too, that they found them 
because the presence of gold-bearing quartz 
was talked about freely in the prosperous 
Town of Barkerville during the early years 
of its existence. Nothing was done about 
it, however, and this is not to be wondered 
at in view of the richness of the gravels 
along the creeks. Furthermore, gold in 
place was something of a mystery to those 
pioneer miners. The liberation of the prec- 
ious mineral from its accompanying rock 
and its subsequent recovery involved 
methods and processes that required the 
services of an “‘expert.’’ The separation of 
gold from gravels was an understandable 
matter that any ordinary man with some 
brawn and endurance could undertake, 
always provided of course that he “struck 
it rich.’”’ And so the miners of the Cariboo, 
as the district rose to fame, left the gold- 
bearing quartz veins alone. But it is safe 
to assume that the veins, or “‘ledges” as 
they were called, were the subject of a 
great deal of discussion and that many a 
man dreamed of finding a simple way to 
extract the gold from them. Such dreams, 
however, died still-born, because the years 
rolled on and the situation remained un- 
changed. But men, with their insatiable 
and at that time profitless curiosity, did 
locate a large number of veins. 

Meanwhile the inevitable depletion of 
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the easily worked gravels resulted in a re- 
cession of production which, in its turn, 
was causing a great deal of anxiety regard- 
ing the future of the camp. In consequence, 
men paid more and more attention to the 
veins, and in 1876, some fifteen years after 
the discovery of the Cariboo, a company 
was formed ‘‘for the purpose of testing and 
working the ores taken from the various 
ledges in the vicinity.”’ In that year a 4- 
stamp mill was installed to treat ores from 
the Bonanza ledge at the head of Lowhee 
Creek, and assays of $80 in gold to the ton 
were reported. 

A sample of ore from a vein on Sixmile 
Creek was sent to San Francisco, Calif., 
and returned values of $125 a ton in gold 
and silver. This was enough to stir the 
imagination of anyone, and, naturally, a 
great deal of activity ensued—some 36 
quartz mining claims being taken up in 
1877. Most of this staking was undertaken 
with a vague idea as to what should be 
done next. This is evidenced by a note in 
the report of the gold commissioner for 
that year wherein he remarks that ‘‘the 
provincial government, in addition to hav- 
ing offered a bonus, under certain condi- 
tions, to the company that should first 
erect a 10-stamp quartz mill in Cariboo, 
wrote to Mr. Booker, Her Majesty’s Con- 
sul at San Francisco, asking him if he would 
kindly employ, on its behalf, the services of 
some person skilled in quartz.” Mr. Booker 
selected a Mr. Harper, who apparently did 
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TWO TRANSPORTATION SYSTEMS 


The usual method of hauling supplies into outlying areas is with pack horses. Where 
the country is very rough, dogs are sometimes used. 


yeoman work in teaching the men the art 
of lode-gold mining but tripped up in the 
matter of extraction, for it seems that, be- 
yond the 4-stamp mill previously men- 
tioned, all attempts at milling failed. 

By, 1880 work on the lode-gold deposits 
of the district had substantially ceased, 
and activity was at a low ebb until 1886 
when it began to revive once more. Dur- 
ing 1887 more than 100 claims were taken 
up and hopes ran high. In the following 
twelvemonth the provincial government 
built a customs concentrator at Barker- 
ville, but this was destroyed by fire in 
1890. In that year The Island Mountain 
Company completed a 10-stamp mill; but 
old chronicles tell us that a lot of trouble 
was experienced with it and that extrac- 
tion was not good. 

From then on operations again declined, 
and for many years afterwards only spas- 
modic efforts were made to develop the 
quartz veins. In 1916, one Homer Arm- 
strong discovered some promising show- 
ings on Porcupine Mountain. These were 
optioned by the Mining Corporation of 
Canada in 1919; but the next year the 
option was dropped. Thus matters rested 
until Fred M. Wells drifted into the region 
and started to look for gold-bearing veins, 
which, by his own account, he did not find 
for some time. But Fred Wells was a born 
prospector and refused to be disheartened. 
That peculiar instinct that seems to be such 


a definite part of the real prospector kept 
him in the area in spite of his early dis- 
couragements. 

As Wells worked around the district, 
certain theories began to crystallize in his 
mind, and in due course he put them to the 
test. In 1927, the Cariboo Gold Quartz 
Mining Company was incorporated for the 
purpose of exploring at depth the Rainbow 
Claims which were first mined in 1876. 
Operations consisted of driving crosscut 
tunnels with the object of cutting veins 
that had been located at higher eleva- 
tions. There is no need to give details of 
the work that was carried out, for the re- 
sults finally justified the construction of a 
50-ton mill. This was put in service early 
in 1933. In the latter part of 1934 it was 
stepped up to 100 tons, and in 1935 its 
capacity was further increased to 200 tons 
per day. Thus the Cariboo eventually ful- 
filled its destiny as a producer of lode gold. 
It had traveled a long road beset with ob- 
stacles, and its ultimate success was largely 
attributable to the tenacity of Fred Wells 
who simply refused to be downed by early 
disappointments. Like Edmund Horne of 
Noranda fame, who displayed similar faith, 
he has been rewarded for his efforts with 
ample independence and can today look 
back over the years with a full sense of 
accomplishment. 

Naturally, the results obtained by the 
Cariboo Gold Quartz Mining Company led 
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SNOW SCENES 


Most of British Columbia’s mining areas are in sections of heavy snowfall. These 
pictures were taken in the Sheep Creek Valley, near the Reno Mine. 


to a great deal of activity in the area, and 
once more the Cariboo country enjoyed 
one of those mild booms which, through 
constant recurrence, had become almost a 
habit. In 1934, Island Mountain Mines 
Company, Ltd., came into production with 
a 50-ton cyanide mill. This was later en- 
larged to 100 tons. Like Cariboo Gold 
Quartz, the history of the Island Moun- 
tain goes back to the seventies of the last 
ceniury. The Island Mountain Mining 
Company (a different concern, it will be 
noted) was reported in 1887 to be moving 
its 10-stamp mill from Williams Creek to 
Jack-of-Clubs Lake. The operation does 
not seem to have been conspicuously suc- 
cessful, for in subsequent years the com- 
pany passed into that particular eternity 
that is reserved for all defunct organi- 
zations. 

Eventually the property passed into the 
hands of C. J. Seymour, of Barkerville, 
and that gentleman, in 1932, cleaned out 
the workings for inspection by those who 
might be interested—a very logical move 
in view of the interest displaved in the dis- 
trict by all and sundry at that particular 
time. In due course there appeared on the 
scene engineers of the Newmont Mining 
Company of New York, with the result 
that the property was acquired by that 
concern in 1933. It was then that the Is- 
land Mountain Mines Company, Ltd., was 
formed. 
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This brings the story of the Cariboo up 
to date. What the future holds for it no 
one can say, except that its history is by 
no means ended. For more than 70 years it 
has played its picturesque part in Cana- 
dian mining, and its veins still contribute 
their quota to the gold production of the 
country. 


Bridge River 


RIDGE RIVER is one of the tribu- 

taries of the Fraser and enters the latter 
from the west near Lillooet. Quite natural- 
ly the river, together with the accompany- 
ing creeks, was explored by the placer 
miners operating along the Fraser, and it is 
reported that some gold was produced in 
the region as early as 1859. In 1866 twelve 
Chinamen are said to have won $66,000 in 
gold by wing-damming the main stream, 
and later on gold was discovered on the 
south fork of the river. Also in 1866 values 
were found on Cadwaller Creek. These, 
in themselves, are not important matters; 
but they serve to illustrate the sequence of 
events and the slow development that is so 
characteristic of British Columbia lode 
mining. 

We have no records of early discoveries 
of gold quartz; but it is almost certain 
that many men traveled the country look- 
ing for outcrops of the veins from which, 
they reasoned, the placer gold must have 








originated. How far they traveled, and 
where they looked, we shall never know; 
but in 1896, Owen and John R. Williams 
found gold quartz in place near the junc- 
tion of Cadwaller Creek and the South 
Fork. The group of claims they staked 
basked in the glory of the picturesque name 
of “The Forty Thieves.’’ News of dis- 
covery always travels fast, and during 1897 
(the year of Queen Victoria’s Diamond 
Jubilee) practically all the claims that be- 
came famous were staked, including the 
properties which at present constitute 
Pioneer Gold Mines, Ltd., and Bralorne 
Mines, Ltd. The history of these two mines 
is a tale of extraordinary tenacity and per- 
severance in the face of difficulty and dis- 
couragement. 

The Pioneer Mine was staked in Septem- 
ber, 1897, more than 40 years ago, by 
Harry Atwood who had been grubstaked 
by a Lillooet storekeeper whose name was 
Allen. Atwood was a typical prospector, 
not particularly interested in any long- 
term hold; and as one surveys the condi- 
tions in those days and the remoteness of 
the property, one can hardly blame him. 
Anyhow, he disposed of his share in the 
claims to Allen, who then became the sole 
owner. We have no record of Allen’s feel- 
ings towards his holdings; but in view of 
what transpired it is reasonable to con- 
clude that he was not overcome with en- 
thusiasm. 

One fine day a Mr. F. H. Kinder ap- 
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proached him and offered to erect a mill on 
the property for a half interest. Allen ac- 
cepted this rather attractive proposition 
but did not even stipulate the size of the 
mill. Tradition has it that Kinder installed 
a small, hand stamp mill, which was no 
mean feat in itself when the difficulties 
of transportation are remembered; but, 
more than likely, it was hardly what Allen 
had visualized. However, in the long run 
Kinder demonstrated his tenacity and in- 
genuity by constructing an arrastre almost 
entirely from the stone and timber avail- 
able. For some ten years he operated this 
crude gold-saving device and drove a tun- 
nel into the mountainside from which he 
extracted ore that seems to have run about 
$40 in gold per ton. 

At this point it is worth interjecting the 
remark that the arrastre played an im- 
portant part in the pioneer days of British 
Columbia, and for this reason we may per- 
haps be forgiven for describing this old 
machine. The arrastre was in use for many 


UNDERGROUND DRILLING 


The width of the vein in the Bralorne Mine is clearly apparent in the picture im- 
mediately above. The machine in use is an Ingersoll-Rand R-51 stopehamer. At the 
top is shown a DA-35 drifter in service in another British Columbia gold mine. 
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years among the Spanish silver miners of 
South America and Mexico, and was even- 
tually copied by the California gold miners. 
It was undoubtedly brought into British 
Columbia by some of the latter during the 
early gold rushes. 

In its essentials, the device consisted of a 
built-up stone floor into the center of which 
was set a vertical timber with an upper 
bearing and crossarms carrying lengths of 
rawhide or chain attached to large blocks 
of hard rock that were as heavy as they 
could possibly be procured. Care was 
taken to see that they were flat. These 
blocks were called ‘“‘drag stones” or “‘gur- 
ders,” and were fastened to the chain or 
rawhide by means of eyebolts set into 
them or by drill holes run through them. 
The upright, together with its attachments, 
was rotated by either horses, mules, men, 
or water wheels, thus dragging the blocks 
over the floor. In practice, the latter was 
covered with a layer of ore, the arrestre was 
started, and as the drag stones ground the 
ore it was reduced to a pulp by a jet of 
water. When the pulp was of the correct 
density, mercury was added. 

The arrestre was kept in motion until 
amalgamation was completed, when it was 
flushed out. A great deal of the amalgam 
worked its way into the crevices of the 
stone floor and was recovered only at long 
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intervals when thorough clean-ups were 
made. In the meantime, however, the 
amalgam was frequently scraped from the 
floor. Mercury traps were generally at- 
tached to the sluices when the arrastre 
charge was flushed out. In British Colum- 
bia, these machines were usually run by 
water wheels of the overshot or undershot 
type, though Phillip B. Freeland, chief 
mining engineer of the British Columbia 
government, states that at least one horse- 
driven arrastre was used in the old days in 
the province. In spite of its crudeness, it 
was a highly efficient gold-saving device: 
but of course its capacity was strictly 
limited. It did, however, serve a very use- 
ful purpose in keeping many mines alive, 
not to mention the equally important fact 
that it provided the operators with a liveli- 
hood. 

During 1911 the Pioneer properties were 
sold to a syndicate, and more ground was 
acquired. In 1914 Pioneer Gold Mines, 
Ltd., was formed and a small mill was in- 
stalled. This was in service until 1917, 
when the company closed down with the 
object of disposing of its holdings. For some 
years—four to be exact—the mine was the 
subject of reports made by several en- 
gineers. In 1920 the Mining Corporation 
of Canada, Ltd., took an option on it and 
carried out a great deal of development 
work; but eventually did not exercise its 
privilege. Early in 1921 a further option 
was granted to a group of men who oper- 
ated for two years and then ran into finan- 
cial difficulties. 

During 1922 the late David Sloan came 
into the picture, and by his untiring efforts 
and continued faith brought the property 
up to its present commanding position 
among the gold mines of British Columbia. 
Mr. Sloan was called in by the option 
holders to examine the property, and after 
two weeks of careful investigation was so 





MINE AIR PLANT 


Modern, efficient equipment contributes to the economy that enables leading British 
Columbia gold mines to operate profitably. These two PRE-2, synchronous-motor- 
driven compressors are in the service of Bradian Mines, Ltd., which is in the Bridge 


River District. 


impressed by its possibilities that he made 
a very favorable report. He not only took 
an active interest in the mine but finally 
succeeded in interesting others who took 
an option on it but relinquished it after a 
very casual examination. This apparently 
adverse opinion of the potentialities of the 
Pioneer did not help its sponsors in their 
financing efforts, and they became very 
discouraged—so much so, in fact, that they 
offered the property on a lease and option 
to Mr. Sloan. 

It says much for the faith of Mr. Sloan 
in his own opinions when it is stated that 
he accepted the proposition, and on July 21, 
1924, operations were again resumed. The 
following September the mine yielded a 
gold brick and has developed steadily ever 
since. In 1928, a 100-ton cyanide mill came 
into production, and in the same year the 





ELECTRIC-DRIVEN HOIST 


This Canadian Ingersoll-Rand Company PE-1 double-drum hoist is in use on the prop- 
erty of Pioneer Gold Mines of British Columbia, Ltd. 
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property was turned over to the Pioneer 
Gold Mines of British Columbia, Ltd. Ca- 
pacity was increased, and the Pioneer be- 
camea great mine. It is a tragedy that the 
man whose genius for organization, whose 
strength of character and courage led to 
success after so many years, should have 
been lost to mining while still in the prime 
of life; but such was the working of Des- 
tiny. David Sloan and Dean Brock, once 
director of the Geological Survey of Can- 
ada and then principal of the University of 
British Columbia, together with Mrs. 
Brock, were killed in an airplane accident. 

The Bralorne, like the Pioneer, was one 
of the early discoveries of the Bridge 
River District and also gave a number of 
men employment and something a little 
better than that through the medium of an 
arrastre. Lorne Amalgamated was formed in 
1916 and carried on during the next four 
years; but in 1920 the company quietly 
ceased its somewhat spasmodic operations, 
and, together with the whole Bridge River 
District, went soundly to sleep. Up to that 
time the area had produced values in the 
neighborhood of $500,000; but most of the 
claims had reverted to the government. 
The only people who were then living on 
mining properties were Mr. and Mrs. 
Lorne on the Lorne, John Grull on the Grull, 
and Mr. Paxton on the Wayside, with the 
result that someone picturesquely labeled 
the area “The valley of dead mines.” 

As we have seen, the Pioneer caused the 
first stirrings from the slumber of inac- 
tivity, and in 1928 the Lorne, Blackbird, 
Ida May, and Coronation became active. 
Extensive developmental work was done, 
and in 1931 Bralorne Mines, Ltd., took 
over the properties. A 100-ton mill was 
installed and put in operation early in 1932. 
Capacity was gradually increased until an 
output of nearly 500 tons per day has been 
reached. 

This is the fourth of a series of articles by Mr. 
Rowe. The fifth will appear in March. 
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Structural details of the skip and of the 
receiving pocket at the upper end of 
the shaft. 


HERE is a growing tendency in Eu- 

ropean collieries, where conditions per- 

mit, to convert cage hoists into skip 
hoists. For the benefit of the uninitiated 
let it be said that in the one case the coal 
is loaded into the skip which travels up and 
down the shaft, and in the other the cage 
goes up and down and hoists the coal in the 
cars in which it is hauled from the under- 
ground workings. Obviously, skip hoisting 
means transporting a greater useful load. 
On the other hand, it has also involved more 
handling. Cage hoisting is accomplished 
with a minimum of dumping, and, inciden- 
tally, breakage, and it was for this reason 
that it has been preferred in the past. 
However, improvements in skips in recent 
years have overcome this difficulty and 
thereby altered the situation. 

As formerly constructed, skips had to be 
tipped upon reaching the surface plant: 
now they are built with bottom doors 
through which the contents are discharged. 
Furthermore, in order to effect the trans- 
fer from the underground loading pocket 
with as little crushing of the coal as possi- 
ble, the newest type of skip is provided 
with an antibreaking device that prevents 
the coal from falling through space. It is 
nothing more than a plate or flap, one end 
of which is free while the other slides in a 
runway. In its starting position it fills the 
entire cross section of the skip, and begins 
to travel downward as soon as a load is 
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placed upon it, the rate of lowering depend- 
ing upon the superimposed weight. This 
causes the coal to slide down slowly during 
the filling operation. When it has reached 
the bottom, the plate turns up flush against 
the inner front wall of the skip, bringing 
the contents gently in contact with the dis- 
charge door. Braking is effected by the 
compression of the air in the confined space 
beneath the flap or with the assistance of 
oil braking cylinders. After the skip has 
been emptied, the antibreaking device is 
automatically returned to its starting point 
by either springs, weights, or by forced 
oil-gear. 

This type of skip, known as the Skipco, 
is being used variously in hoisting coal, 
salt, ore, and waste rock. It is long, nar- 
row, and rectangular in shape, and because 
of the bottom discharger can be easily 
provided with several decks for the con- 
veyance of men and supplies. The bottom 
gate, which is its most important feature, 
consists of a single flap which, when in the 
unloading position, is virtually in line with 
the direction of flow, thus providing a high 
outlet opening. Operation is effected by 
crank drive, which is controlled through 
the medium of two rollers entering curved 
runways upon the arrival of the skip at the 
top of the shaft. The gate is self-locking. 
It is said to work positively and without 
impact, and to require little attention. The 
skips are built to meet service conditions, 


LOADING 


Structural details of the skip and of 
the loading pocket at the bottom of 
the shaft. 


the largest now in use having a capacity of 
13 tons. It is said that still bigger ones are 
being constructed. 

A notable changeover from cage to skip 
hoisting is that made in the case of Shaft 
No. 6 of the Manvers Main Collieries, Ltd., 
at their Barnborough workings in England. 
The shaft is 16 feet in diameter, 757 feet 
deep, and an upcast, a fact that adds much 
to the interest of the plant. However, the 
coal-dust menance—which has been an- 
other one of the primary objections to skip 
winding—does not enter into the matter 
because the shaft’is connected to an ex- 
haust fan. With the exception of the head- 
frame and the steam engine, which has a 
useful hoisting capacity of 10 tons at a 
maximum speed of 50 feet per second, the 
system is new. 

Two skips of the type described have 
been installed in No. 6 Shaft. Each has a 
capacity of 8 tons, a clear width at the in- 
take and outlet of 3 feet 3.5 inches and 2 
feet 9.5 inches, respectively, and is 13 feet 
deep. The superposed decks can accommo- 
date 40 men; but, in order to reduce the 
over-all height of the skip to a minimum, 
the lower deck is built in the coal container 
in such a way that it can be tilted up 
against its front wall. 

In the Barnborough workings there are 
two loading pockets, one for each skip. 
They are square in form and set at an angle 
of 45° to facilitate the movement of the 
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DOOR-OPENING MECHANISM 


Slot N allows lever M a measure of free 
movement, during which projection 0 
on the lever depresses roller P affixed to 
a latch which is lifted clear of the door 
catch R. Upon further movement of 
lever M, another lever, fastened to one 
end of the shaft carrying door D, is 
caused to move and to open the door. 
This chain of operations is reversed when 
the skip descends, thus closing the door 
and locking it automatically. 


slightly moist coal and fines. Each is pro- 
vided with an anti-breaking device similar 
to that in the Skipco, and has a hinged dis- 
charge gate that is actuated through toggle 
gear by means of an air cylinder. Little 
pressure is required for this operation, for 
once the locking mechanism is released the 
gate opens partly under its own weight and 
that of the coal. From the pocket the coal 
passes first through a fixed and then through 
an ‘intermediate chute—a small gap be- 
tween the latter and the skip intake being 
bridged by a slide which is pushed back and 
forth pneumatically. The control of this 
slide and that of the discharge gate are 
synchronized. Faulty functioning is safe- 
guarded against by a valve that is operated 
by the skip and that prevents the loading- 
pocket gate from opening until the skip is 
in the proper charging position. 

The pockets are fed by a tippler that is 
large enough to accommodate two cars, one 
behind the other, and dumps them—each 
into its respective pocket—at one revolu- 
tion. It has to work fast, for it is required 
to empty eight carloads, or a full skipload 
into each pocket, in a minute. It is there- 
fore essential that the tippler be started 
and stopped with precision. For this pur- 
pose it is equipped with two pneumatic de- 
vices: a starter which assures rapid ac- 
celeration, and a mechanism that stops the 
tippler after each full revolution and holds 












































NEW AIR-LOCK FOR SKIP HOISTING 


Sectional elevations of a new type of air-locking system that has been patented 
by the Birtley Company, Ltd., England. At the left the skip is in the unloading 
position: at the right it is shown after it has discharged its load through hopper 
B, which extends into the conventional casing A which seals the shaft head. 
The hopper is closed at the top by air-seal door C and at the bottom by air- 
seal door D. In ascending, the skip, through guide E, actuates roller F at the 
end of a pivoted lever, and, through additional links and levers, closes and 
locks the lower door. After it has gone a little higher, the skip, through the 
same guide, actuates a second roller, H, and through more links and levers 
opens the upper door so that the load can be discharged into the hopper upon 
the arrival of the skip at the top of the shaft. In descending, the procedure is 
much the same. Guide E actuates a third roller, J, through which the upper 
door is closed: a little lower down a fourth roller, K, serves to open the bottom 
door so that the hopper can be emptied. The lower door is held in the open or 
shut position by balance weight L. At the point where lever M passes through 
the shaft housing the former carries two plates, one on each side of the casing. 
which seal the opening as the lever moves up and down. Upper door C is pro- 
vided with pilot doors which cover or uncover holes in the main door so as to 
stabilize the air pressure between the hopper and the shaft and to reduce to a 
minimum the effort required to open that door. 


it firmly in the loading position. In conse- 
quence, cars can be pushed into it in quick 
succession, without danger of having them 
leave the rails, by the pneumatic ‘‘onset- 
ter’’or ram provided for the purpose. 

The tippler is served by a section of 
track having a curve with a radius of 40 
feet. In this is built a ‘creeper’? which 
raises the cars in pairs sufficiently so that 
they can run by gravity to the brakes in 
front of the ram. The brakes are two in 
number, and they are set alternately so 
that one is always blocking the approach. 
There is a similar section of track at the 
opposite end of the tippler that leads back 
to the workings. 

Let us now return to the shaft which, 


Skip CaGE 
HolstiInG HoIlstInG 

PUR cr tals apes ar ata estas: 4) oie sau ole aun — 6 
Co ES ee ; i 3.0 
Total weight of empty skip or cage with chains, tons... .. 8.7 $5 
Weight of coal per wind, tons...................... 8.0 6.0 
Weight of loaded skip or cage, tons................ 16.7 Less 
Total load on pullevs,-tons................06. 35.1 38.7 
Total winds per hour........... Oe ee 38 40 
Average Winds DEF NOME. «2...- 66s sce cccee cscs a ietoitss 5. i ale 36 38 
Total quantity of coal carried per hour, tons.............. 28 228 
Total quantity of coal carried per shift of seven hours, tons... — . 2,016 1,596 
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being an upcast, is made to serve as an air 
lock that is formed by the shaft cover and a 
dummy bottom at the lower end of the 
skip. The pocket into which the skip dis- 
charges also is designed to act as an air 
lock so as to equalize the pressure and to 
facilitate the opening and shutting of 
doors. The near door is automatically 
opened by the ascending skip and closed 
by it on the down trip, while the outer door 
is operated manually. What is said to be a 
far simpler system of air-locking has been 
developed recently in England, and is 
shown and described in accompanying 
drawings. From the receiving pocket the 
coal is delivered to the screening plant by 
an apron feeder and belt conveyor, being 
eased on to the former by a raking device 
consisting of double-jointed, weighted 
fingers that also serve to distribute the 
coal on the belt and to regulate its height. 

It is not our purpose to go into the pros 
and cons of skip and cage hoisting; but the 
accompanying comparative table shows 
what has been accomplished as a result of 
the conversion at the colliery under consid- 
eration. 


All drawings are reproduced from The Iron and 
Coal Trades Review. 
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Shock Absorber on Skis 
for Winter Flying 


ECAUSE Angus Campbell, chief pilot 

of M & C Aviation Company, Ltd., 
which is based on Prince Albert, Sask., 
Canada, did not like bumping over humps 
of ice and packed snow, and because the 
company was concerned about the resul- 
tant and expensive damage to the under- 
carriages and frames of its planes, a pneu- 
matic ski pedestal has been developed that 
takes the shock when the going is rough 
and thus largely eliminates one of the dif- 
ficulties of winter flying. 

Ski-mounted airplanes are nothing un- 
usual; but the new pedestal is said to be a 
marked improvement over existing types. 
It has but one moving part, and consists 
essentially of an air bag or shock absorber 
in a streamlined metal housing. The pneu- 
matic cushion is made of very durable rub- 
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ber and is designed to withstand a pressure 
of 120 pounds per square inch, a wide 
margin of safety inasmuch as it is under 
a pressure of only 10 to 12 pounds in service. 
All structural parts that have to stand up 
under high stresses are constructed of 
chrome-molybdenum. 

The pedestal can be mounted on any re- 
liable make of ski, which is prevented from 
curling by reason of the long base of the 
housing that tends to give it support in a 
longitudinal direction. It is recommended, 
however, that it be used in conjunction with 
a ski that has been especially designed for 
it and that assures increased strength with 
less weight. 

During the winter of 1937-1938, all M 
& C Aviation Company’s flying machines 
—a Stinson, a Fairchild, and a number of 


PEDESTAL AND SKI MOUNTING 


The pneumatic cushion, top left, that fits inside the metal] 
housing, top right, with the structural part by means of which 
the assembly is attached to the undercarriage of a plane. The 
housing is streamlined to lessen resistance and also to keep 
it clean when going through deep snow and slush. At the 
bottom, right, the pedestal is shown mounted on the specially 
designed ski, and at the left is a Waco airplane, on the North 
Saskatchewan River, equipped for winter service. 





standard Wacos—were equipped with the 
pneumatic pedestals, and, combined, were 
in flight in the region north of Prince 
Albert a total of 600 hours. According to 
that concern the new footing proved so suc- 
cessful that “‘Last winter season,” to quote 
it, “‘was the first one of eight in which we 
enjoyed absolute freedom frem undercar- 
riage trouble due to rough snow, and this in 
spite of the fact that snow conditions were 
rougher than average in this district.”’ 
The pedestal was found to be sensitive, 
taking practically all vertical movement 
under average conditions, thus greatly less- 
ening the wear to which the undercarriage 
fittings would otherwise have been sub- 
jected. It was not affected by extremely 
low temperatures when the protection of 
shock absorbers is most needed. 
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Reviving Old Oil Wells with Air Pressure 


PBERHAPS the most serious problem 

with which pioneer oil operators had 
to contend was that of salt water. About 
70 per cent of all newly drilled wells in 
the eastern pioneer fields had salt water 
in or near the oil-bearing formation, and 
it was the general thing to abandon a well 
when the revenue from the sale of its oil 
failed to exceed the cost-of exhausting the 
water. 

As the years passed, and flush pumpers 
settled down to stripper production, it be- 
came apparent to the operators that salt 
water had some beneficial effects upon oil- 
bearing rock. They observed that wells 
with no salt water invariably became 
choked with paraffin and went dry when 
the natural rock pressure was spent, while 
those showing salt water continued to 
yield a steady quantity of oil, year after 
year. 

By 1930 certain operators were reporting 
experiments which demonstrated that oil 
production was noticeably increased when 
salt water was introduced into a clogged 
well and allowed to remain there for a pe- 
riod of days. Since that time it is the gen- 
eral practice to introduce salt water into 
such wells with air under pressure. In 
practically every case the results obtained 
have been satisfactory; and in many wells 
that had previously been abandoned be- 
cause of paraffin production of live oil has 
been increased more than 40 per cent. 

Where air compressors are already in 
service on a lease, the salt-water treatment 
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is comparatively simple. The operator 
lifts the pumping equipment from the well 
and fills the hole up to within 100 feet of 
the top with salt water. A special head is 
placed on the casing, and a length of pipe 
of the same diameter as the tubing (usually 
2 inches) is run from the well to the air 
compressor. Pressure is exerted against the 
water in the hole until a gauge at the cas- 
ing head registers from 800 to 1,000 pounds 
and is held as near to that point as possible 
for 24 hours. Then it is released and the 
water is taken from the well by a suction 
bailer. In the water withdrawn will in- 
variably be noticed chunks of paraffin and 
sludge, proving that the rock face is being 
washed. A second or third treatment with 
salt water under the same pressure is given 
the well, and this is continued until the 
water withdrawn shows fresh, lively oil. 
The results of this treatment are three- 
fold. First, it washes and softens the sand 
face; second, the water, which is forced in 
all directions for a distance of several feet 
into the channels of the sand, opens natural 
avenues through which oil can drain into 
the well; and, third, considerable oil, which 
has over a course of years settled into 
deeper recesses of the sand about the well, 
is lifted to a level in the sand where it can 
be drawn into the well. It usually takes 
two or three applications of salt water to 


bring about these results; but thereafter 
production is generally normal until res- 
idue again chokes the sand. This may not 
take place for months, or even years. 

Gas-engine-driven compressors, such as 
the Ingersoll-Rand XVG machine shown 
below, are best suited for this work. They 
supply air at uniform pressure; and, if nec- 
essary, the air may be conducted through 
pipe lines to wells on any part of a lease. 
Where stationary units are not available, 
portable compressors, capable of delivering 
air at a pressure of 1,000 pounds, answer 
the purpose, and such outfits are easily 
moved from well to well. Operators of 
stripper wells, or of settled producing wells 
that will eventually become strippers, are 
fast finding out, however, that air com- 
pressors are a very important part of the 
lease equipment. Artificial rock pressure 
cannot be built up except with air under 
pressure, and compressed air is the only 
means within the reach of the average oper- 
ator by which he is able to direct continued 
force against oil-bearing rock hundreds of 
feet below the earth’s surface. 

The application of salt water under air 
pressure will not produce results, of course, 
if the area in the immediate vicinity of a 
well has been pumped dry of oil; but in 
the majority of instances, wells that were 
apparently dry were found to be merely 
clogged. In cases of this kind the treat- 
ment has been successful, and has added 
months and even years to the life of the 
wells. 
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VULCANIZATION CENTENARY 


A! AKRON, Ohio, from February 
20 to 23, The Goodyear Tire & 
tie Rubber Company will sponsor a 
25 \celebration in observance of the 
one hundredth anniversary of the discov- 
ery of the process of vulcanizing rubber. 
It is fitting that this concern should take 
the lead, for it is named after Charles Good- 
year who gave the world vulcanization. In 
1832, Goodyear began experiments aimed 
at finding out howrubber could be prevented 
from becoming soft in summer and hard in 
winter. He treated many tons of it with 
various substances; but he failed to find 
the answer and finally was reduced to 
poverty. 

Then, on a night in February, 1839, in 
the kitchen of his home at Woburn, Mass., 
the secret was divulged to him purely by 
accident. While talking to some friends, 
Goodyear inadvertantly dropped some rub- 
ber, mixed with sulphur, on a hot stove. 
The heat transformed the mixture into a 
pliable, leathery mass that was unaffected 
by normal atmospheric changes in temper- 
ature. That was the real beginning of the 
gigantic rubber industry as we know it to- 
day. 

As caoutchouc, this strange product of 
certain trees was known to natives of Haiti 
when Columbus visited the island in 1498. 
He took some of it back to Spain. But 
only gold was then considered valuable; and 
because he had returned with none of that 
precious metal, Columbus was cast into 
prison and no one paid any attention to 
the little black balls that rebounded when 
they were dropped. 

It was not until two centuries ago that 
Europe became interested in the substance 
and sought to put it to use. In 1770, Priest- 
ley gave it the name of rubber after dis- 
covering that it would rub out pencil marks. 
Fifty years later Charles Mackintosh start- 
ed making rubber clothing; but it was not 
until Goodyear came along with vulcan- 
ization that it was possible to produce a 
satisfactory raincoat. 

Today, the investment in the rubber 
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business is estimated at $2,698,000,000, 
and more than 4,000,000 persons are em- 
ployed throughout the world in growing, col- 
lecting, and processing rubber and in dis- 
tributing the finished goods. In 1937, the 
retail value of those sold in the United 
States amounted to $1,248,000,000, or 
about half of the world’s total. The list of 
rubber uses is almost endless. It enters into 
industry in continually increasing measure. 
The introduction of the automobile gave 
the rubber-manufacturing business a great 
impetus. In the modern pneumatic tire, 
rubber and compressed air are indispens- 
ably associated in the interest of cushion- 
ing speeding loads of humanity and goods 
against the bumps of uneven road surfaces. 
Diligent search for a satisfactory substitute 
for compressed air has been made without 
success; but scientists have been able to 
turn out a synthetic rubber. Just what its 
place is to be and to what extent it will 
displace natural rubber cannot yet be fore- 
told. 

Today, one of the greatest opportunities 
for progress in the natural-rubber industry 
is that of improving the yield of the plants 
from which the raw material or latex is 
obtained. Each tree now produces annually 
around 4 or 5 pounds of rubber. Remem- 
bering that biologists have succeeded in 
increasing the yield of sugar from sugar 
beets ninefold, it isnot unreasonable to sup- 
pose that there are fascinating possibilities 
in store for the rubber tree in this respect. 
Any appreciable increment in the yield 
would without a doubt serve to put the 
natural-rubber industry in a strong posi- 
tion to resist the inroads of synthetic sub- 
stitutes. 


I 


WHAT VALUE RESEARCH? 


te S TRANGELY, industry asa whole 
has not placed its stamp of ap- 
«. [proval on research. Proof of this 
is found in recent remarks by 


Charles F. Kettering, perhaps the best 
known of all the nation’s research directors. 








Although he feels that research is worth 
all and more than it costs, Mr. Kettering 
says it is not being put to its full potential 
use because research men themselves have 
failed to sell it to company executives. It 
is his opinion that before research can really 
gain general recognition it will be necessary 
to bring it under a special system of ac- 
counting which he terms the actuarial 
system. 

In reality, he contends, research is insur- 
ance, and its cost should be considered as 
a premium on that insurance. If such a 
conception could be formed, it is likely that 
company heads would not question re- 
search expenses so much as they do now. 
As to the nature of the insurance, Mr. Ket- 
tering says that it makes sure that nothing 
technical will come up that the company 
concerned will not know something about, 
and that it is also a guarantee to any com- 
pany that it will not fall behind the times 
in its line. 

The successful research man, states Mr. 
Kettering, must be intelligently ignorant. 
The experienced engineer is likely to be too 
prejudiced against the possibility of doing 
a thing that is not now being done. As 
Mr. Kettering puts it, he gives his slide 
rule a couple of slips and says: “It won’t 
work.’’ The research man, on the other 
hand, must not fail to recognize limitations; 
but, at the same time, he must always be 
trying to break them down. 

“Research,” to quote Mr. Kettering, “‘is 
not just a thing you do in a laboratory: it 
is a state of mind—a friendly, welcoming 
attitude towards change—going out to look 
for change instead of waiting for it to come. 
It is the ‘tomorrow’ mind instead of the 
‘yesterday’ mind. It strives to answer the 
question: ‘What are we going to do when 
we can no longer do what we are now 
doing?’ ’’ Research men cannot be as spe- 
cific about what they are doing as company 
executives desire them to be for the reason 
that they are always working on jobs they 
know nothing about. Otherwise, Mr. Ket- 
tering points out, there would be no re- 
search workers. 
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Pneumatic Pulley for Belt-Conveyor Drive 


wir is described as a Wringer Type 
Pressure Pulley for belt-conveyor 
drive has been developed by the Stephens- 
Adamson Manufacturing Company. As 
the accompanying line drawing makes 
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plain, it consists of a succession of flat-faced 
resilient, pneumatic tires mounted on a 
hub of small diameter, the entire assembly 
being slightly wider than the belt. On one 
side of the hub is a valve by means of which 
air at equalized pressure and ranging from 
30 to 50 pounds per square inch is admitted 
to the respective tire units. 

The main advantage of this pneumatic 


Progress in Television 


N INTIMATION of what shut-ins and 

stay-at-homes may expect before long 
in the way of more entertainment with no 
effort on their part except, perhaps, the 
turning of a dial, is given in an announce- 
ment made recently by the General Elec- 
tric Company. Radio still seems too good 
to be true to most of us; but, in addition, 
we may soon be able to sit back in our easy 
chairs and not only hear but also see the 
the world. 

Under a license issued by the Federal 
Communications Commission, the com- 
pany in question has built an experimental 
station about 12 miles from Schenectady, 
N. Y., for the broadcasting of pictures. It 
is to be put in operation within the next 
three months and to cover what is called 
the Capital District, embracing Albany, 
Troy, Amsterdam, Saratoga, and Schen- 
ectady, thus putting television within the 
reach of 500,000 people. 

Standing on top of a hill 1,500 feet high, 
the station, with its 100-foot towers carry- 
ing the antenna, will be about 250 feet 
higher than the one on the 102-story Empire 
State Building in New York City, and is 
said to be the most powerful one in the 
country. The studio will be in Schenectady, 
and will incorporate many new features de- 
veloped by the company’s engineers. The 
plans are to operate it like the radio—that 
is, just as electrical transcription serves to 
fill in in the case of the latter when regular 
programs are not available, so motion-pic- 
ture films are to be used in television. Of 
greatest interest to the public, however, is 
the promise that the pictures which they 
are to see at home in their televisors will 
be well defined and an improvement in 
other respects over those now broadcast. 
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wringer or roller is that it holds the belt 
tight against the face of the drive pulley, 
giving the belt an arc of contact that is 
from 35 to 40° greater than that possible 
with the conventional snub pulley. As a 
result, the necessary traction can be ob- 
tained with only enough initial tension to 
prevent the belt from sagging between car- 
riers, thus permitting the use of lighter- 
weight belts than would otherwise be the 
case. 

Another advantage of the wringer is that 
the pressure exerted by it can be regulated 
so as to meet not only normal service re- 


quirements but also those imposed by at- 
mospheric conditions, dampness, or heavy 
loads, under which circumstances the belt 
has a tendency to slip. Additional pres- 
sure of the belt against the drive pulley is 
obtained through the medium of the spring- 
mounted bearings with which the pneu- 
matic pulley is provided. The device can 
be applied not only to the company’s but 
also to existing belt-conveyor systems, and 
is available in 14- and 18-inch diameters 
for belts from 12 to 60 inches wide. Any 
standard type of belt splice can be used in 
conjunction with it. 


High-Speed Circuit Breakers Use Compressed Air 


IR-BLAST circuit breakers for both 
indoor and outdoor service are finding 
increasing use in some parts of Europe 
where, it is claimed, they have been brought 
to a high state of efficiency. They function 
without any trace of oil, thus eliminating 
the fire hazard; and their construction and 
operation are such that they can be sus- 
pended from the roof or mounted in a ver- 
tical or horizontal position, whichever hap- 
pens to be most convenient. Ease of main- 
tenance is said to be another advantage: 
all parts constituting the extinction cham- 
ber can be exposed for inspection by simply 
loosening four bolts. No connections have 
to be broken, and it is hardly ever neces- 
sary to remove the breaker from its cell. 
The compressed air in the extinction 
chamber is maintained at constant pressure 
and is drawn from air receivers which vary 


in proportions and arrangement with the 
installation. In the new Cossonay substa- 
tion in Switzerland which is provided with 
38,000- and 13,000-volt circuit breakers, 
the former are supplied with air directly 
from the main receiver while the latter, 
which require lower-pressure air, get their 
supply from a smaller or auxiliary receiver 
which taps the large one, a throttle valve 
being interposed in the pipe connection. 
In the case of outdoor service, the air re- 
ceiver is an integral part of the breaker, 
those designed for voltages up to 87,000 
being provided with a single receiver while 
those for higher voltages have one for each 
pole. The capacity of these tanks is usually 
sufficient for one rupturing operation; but 
it can be increased to permit a circuit 
breaker to function several times without 
the need of recharging the air receiver. 





THREE WHIRRING WAIFS 


For more than nine years these transformer fans have been running on the roof of a 
General Electric laboratory exposed to the elements and to temperatures that have 
varied from -40° to 115°F. Engineers set out to run them to destruction, so that 
their weaknesses could be discovered and better fans developed. Recently one of 
them stopped, but only because the cable serving it had failed. Repairs were made 
and the fan resumed its duty. Someone with a flair for figures has computed that 
each fan has so far rotated 7,500,000,000 times and that, based on an output of 1,600 
cfm., its blades have displaced 562,500,000 pounds of air. 
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In an effort to minimize mine-haulage 
accidents, the Portable Lamp & Equip- 
ment Company has developed the two de- 
vices shown in the accompanying illustra- 
tion. At the top is a holding skid that 
makes it pos- 
sible to spot 
loaded and 
empty cars 
with _ safety, 
especially at 
the face. It 
is constructed 
of high-grade 










malleable iron and fits all standard mine 
rails. The running skid, at the bottom, 
is designed to control trips on long, steep 
grades. It is of standard size and consists 
of a shoe and of half soles, a right and a left, 
of special alloy metal. 

A concern that specializes in the manu- 
facture of oiled silk is prepared to furnish 
transparent covers for recording instru- 
ments. They offer protection against mois- 
ture and dust necessary to insure accuracy 
and reliable readings. 








Titeseal is the name of a gasket and 
sealing compound for water, steam, gas, 
oil, grease, or anti-freeze lines. It may be 
used, it is said, with gaskets or as a gas- 
ket where tolerance permits, as a threaded- 
joint dressing, as a filler with packings, 
as a special insulating material, and as a 
rust and corrosion preventive. According 
to the maker, the preparation is flexible, 
nonhardening, nonsolvent, and is unaffect- 
ed by heat, cold, or extreme fluctuations 
in temperature. 


Chain Belt Company has announced 
that it has increased its line of tunnel- 
lining machines by a unit built for use in a 
12-foot-diameter tunnel. Except in the 
matter of size it is similar to the smaller 
models, being made up of three cars on 
which are mounted, respectively, two 
batchers each with a capacity of 2144 cubic 
yards, a 114-cubic-yard mixer, and a trans- 
fer drum, together with the pneumatic 
equipment by which the concrete is de- 
livered to the forms. 


What next? Ina recent issue of The En- 
gineer is described a tractor type of machine 
mounted on caterpillars that  simulta- 
neously bores a hole underground and 
molds a concrete drainage pipe in place as 
the machine advances. Pipes ranging in 
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diameter from 14% to 2% inches can be 
formed at varying depths either in a straight 
or a curved line and at the rate of approx- 
imately 800 feet an hour, it is claimed. 
Operations are started by digging a hole 
to the depth at which the pipe is to be laid. 


What has been termed “gopher archi- 
tecture’ is a new building procedure ad- 
vocated by a Japanese contractor. In- 
stead of first excavating and then con- 
structing the foundation, he proposes to 
sink shafts down to the lowermost sub- 
structure level, to face them with wood or 
other suitable material, and to fill them 
with concrete. By this method it would be 
possible to dig the foundation—to remove 
the earth between the pillars or piles—and 
to build the superstructure simultaneously. 


United States submarines are being air 
conditioned. This will greatly increase 
their efficiency as fighting craft, according 
to Lieut. Albert R. Behnke of the Navy 
Medical Corps, because improved living 
conditions aboard underwater vessels will 
increase their radius of action and will also 
permit them to remain submerged for 
longer periods. At the best, service in the 
cramped quarters is uncomfortable, and 
even with the present improvement the 
officers and crews need at least ten days 
ashore between cruises to keep them fit for 
their exacting duty. 


Indelible ink for marking ceramics such 
as glass and porcelain is a new product 
which is being marketed by the Stewart 
Research Laboratory, Washington, D. C. 
It comes in two colors, black and white, 
and can be applied with any steel writing 
pen, drawing pen, or fine brush. The fluid 
is said to be noninflammable and noncor- 
rosive and to resist the action of hot sul- 
phuric, nitric, and hydrochloric acids, as 
well as alkalies, alcohol, acetone, turpen- 
tine and other strong solvents. It has many 
applications, and is especially suitable for 
laboratory use where it is essential that mi- 
croscope slides, test tubes, and other glass- 
ware and utensils be marked for permanent 
identification. 

What is an Arrowbile? It’s a machine 
that both flies through the air and travels 
on land. This is no pipe dream, for an Ar- 
rowbile has been put through its paces. It 
was invented by Waldo D. Waterman, who 
started in 1932 to develop a foolproof ve- 
hicle for general service aloft and on the 
ground. The machine is tailless, has de- 
tachable wings, and is mounted on three 
wheels. When converted for land use it 
looks something like a coupé, except for 
the propeller which is stationary. It com- 
plies with the state motor-vehicle laws and 
has been legally classified as a motorcycle 
because it has but three wheels on the 
ground. Equipped for flying, tests have 





proved that it can make a top speed of 115 
miles an hour, a cruising speed of 100 miles, 
and a landing speed of 45 miles. 


In a report issued by the U. S. Bureau 
of Mines it is stated that after many years 
of fruitless effort there has at last been 
found a substitute for mica that meets the 
principal requirements of the electrical in- 
dustry. According to that bureau, devel- 
opments indicate that a material can be 
made by centrifuging bentonite—a plastic 
clay which swells greatly upon wetting— 
that possesses nearly all the essential char- 
acteristics of mica. The product is said to 
be low in cost and promises to make us 
independent of British India from which 
we now obtain most of the mica we use. 


The Hanna Engineering Works has 
announced a new development in air 
cylinders—an air cushion that can be ad- 
justed to meet the variables of air velocity, 
stroke, and relation of cylinder capacity to 
load. Once set in accordance with service 
requirements, cushioning is entirely auto- 
matic. By means of the new feature, which 
is shown in the accompanying illustration, 
air is trapped between the piston and the 
cylinder head as the cushion sleeve enters 
the latter, forming a cushion. Thereafter, 
the speed at which the piston continues to 
the end of its stroke is controlled by an 
adjustable needle valve. Upon reversal of 
the stroke, live air admitted by means of 
a ball check valve acts immediately upon 
the full area of the piston and serves both 
to speed up that action and to provide 





sufficient pressure to move the load. Hanna 
air cylinders with the adjustable cushion 
are available in diameters ranging from 2 
to 20 inches, inclusive. Cylinders designed 
for heavier loads and longer strokes require 
a modified cushion and are equipped with 
speed boxes to maintain full piston travel. 
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